Objective: Integration of electroencephalography (EEG) and functional magnetic resonance imaging (fMRI) has been pursued in an effort to achieve greater spatio-temporal resolution of imaging dynamic brain activity. We report a data-driven approach to image spatio-temporal features of neural oscillatory activity and event-related activity from continuously recorded EEG and fMRI signals.
Introduction
Numerous efforts have been made in an attempt to develop high-resolution spatio-temporal functional neuroimaging methods in order to better understand brain functions and dysfunctions. EEG (Nunez and Srinivasan, 2005) and magnetoencephalography (MEG) (Cohen, 1968; Hämäläinen et al., 1993) , respectively, measure the scalp electrical potential and magnetic field, generated by neuronal currents. fMRI detects hemodynamic changes accompanying neural activity, most typically through measuring blood oxygen level dependent (BOLD) contrast MR signals (Bandettini et al., 1992; Kwong et al., 1992; Ogawa et al., 1992) . It has been widely recognized that EEG/MEG and fMRI are featured with complementary advantages and limitations: high temporal resolution but low spatial resolution for EEG and MEG, in direct opposition to high spatial resolution but low temporal resolution for fMRI (for reviews, see Dale and Halgren, 2001; He and Lian, 2002; He and Liu, 2008) .
These complementary features of EEG/MEG and fMRI have motivated the recent attempts of combining EEG/MEG and fMRI to achieve higher spatio-temporal resolution than each individual modality alone. Two methodological strategies have been commonly taken. The first is the fMRI-constrained EEG/MEG source imaging (Liu et al., 1998; Dale et al., 2000; Liu and He, 2008) , which uses the fMRI activation map in correlation with tasks as a spatial weighting in the EEG/MEG source analysis carried out at each time instance. However, EEG/MEG and fMRI are generated and measured at significantly different temporal scales. The sluggish fMRI signal may be blind to transient EEG/MEG phenomena and instantaneous
